Functional comparison of Fc epsilon RI, Fc gamma RII, and Fc gamma RIII in mast cells.
The cellular responses initiated by cross-linking rodent Fc gamma RII-b1, Fc gamma RII-b2, Fc gamma RIII, and Fc epsilon RI in mast cells were compared. Individual murine Fc gamma R isoforms were transfected into rat basophilic leukemia cells and after cross-linking the FcR, changes in the phosphorylation of protein tyrosines, in the level of intracellular Ca2+, in the hydrolysis of phosphoinositides, and in the release of arachidonic acid metabolites and hexosaminidase were monitored. Cross-linking of Fc gamma RIII initiated all of these early and late biochemical functions, and although they were quantitatively somewhat smaller, the responses were qualitatively indistinguishable from those stimulated by the endogenous Fc epsilon RI. However, despite ample expression, neither Fc gamma RII-b1 nor Fc gamma RII-b2 stimulated these functions when cross-linked. The functional differences between Fc gamma RII and Fc gamma RIII were studied further by assessing the responses to cross-linking of the endogenous Fc gamma R (Fc gamma RII-b1, Fc gamma RII-b2, and Fc gamma RIII) on P815 mouse mastocytoma cells that had been transfected with normal or functionally defective Fc epsilon RI. Two types of mutant subunits had previously been observed to impair the activity of Fc epsilon RI: gamma-chains missing the cytoplasmic domain, and beta-chains missing the COOH-terminal cytoplasmic domain. In both types of transfectants the functional inhibition of the endogenous Fc gamma R paralleled that of the transfected Fc epsilon RI. These results are consistent with the gamma subunit being associated with the functions of Fc gamma RIII as well as of Fc epsilon RI. The functional results also complement the recently reported evidence that Fc gamma RIII can interact with Fc epsilon RI beta-subunits (J. Exp. Med. 175:447, 1992).